ei ^ m # n /f $ 0yuL xoo$ . 

JAPAN PATENT OFFICE 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m ¥ n e 

Date of Application: 2 0 0 3 2^280 

m m m *§r 

Application Number: 2003-054712 
[ ST.10/C ]: [J P 2003-054712] 

m m a 

AppUcant(s): ftSl^H^^^li 





m§E## 2003-3043189 



#2003-054712 



103Y0033 
H04J 14/02 



000002130 



[*WW##] 100088155 

[fiM##] 100089978 
[#3l±] 

[RifeXtii&#] i&ffl M-te 



1 



ffiSE4f 2003-304 3189 



#2003—054712 
CTOJ#-^] 100092657 

[»J##] 100110582 

Cm0#-5f] #02002-190967 
CffiJ^H] ¥fi5cl4¥ 6^280 

C^M^"l!S#-^] 014708 
[Mtf:£«U 21,000R 

m • r h - * Mtmm&ffinmftmm mum 
fii i 

l 

mmm i 

0106993 



£B!iE# 2 0 0 3 



- 3 0 4 3 1 8 9 



#2003-054712 
Mt*Bl] -3ftMift«]RIHi*M 0 OGHzJgJLfcl 2. 5THzgTOS 

t^xmrn-t «<. mMfcm&&mK&ffl<D^^ymmmmmybzm<f~to<D 

^yt&mm m&tf&m map* < n % ^-tn^-^izmn ^n^r t 

e ] ^ & < t bmmyt 174 smmmo e> t> 9 v > jraMft 7 7 

m&m 7 ] > & < ^ * ifrffi^ 774 K&m$ko> o%^^y mmm %-?7 

. Lfct!3cfc?-##0. 3 3d B/km^Tt^5)t77-f A* Zl £ 
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mfo<Dm^v*fr*^^ymffi?ZZ£Z&&£?zm&mimm<Dytmmi/ 

[f^ail] MtlW4 0 0GHz«±l 2. 5THz«Ttl, 

^^^ymm-t^^Tymm^mt^m^ 

y * & <d ytm tstst n s « mtm ic ^ v > mm tr - * f s £ e> 

6 2. 4 GH z^Jiilti^MM{C^V>ftifrgt:°-^^gt--5 i 
e>ag^£ftT^£r££#^£ir£fjt:£:«l lfB«<Z>ftfeM^*^A 0 

mm&frki 24 8GHzj^jiiitna!v^«jft«jc9*7>ittttr-^^ffi* > r* 
£owt%.zftT^z>z. £%mfflLt.'?z>m$u%i 2mm<z>ytfcmi/xrJ*o 

[§M14] IHU^e)ffjSHM^^^;KZ)3 , 6MMraPi«> 4 6 8 0 G 
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#2 0 0 3- 0 5 4 7 1 2 
£6 2. 4 GH zJ^i:|64l€>-^2 4 9 6 G H z £JLhJtt*l& V%3fcMMtlC^V> 
[W16] MfBM^©ftM?M^#l 2. 4 8THz^Tt$)>J 
n/2 

(n + 4) / 2 

[»^i s] mm^^ymm^mnmrn**? hwz, mmmmmz^ 
ti \z mm l tc ? ^ y mm tf - * t n& y > & o n 2 wpb tc & £ £ e> ss^ 

[0 0 0 1] 



ffifiEff 2003-3043189 
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[0 0 0 2] 

MS^fJ#M (WDM: Wavelength Division Multiplexing) Xrl* 

WDMli, DWDM (Dense WDM) £ PftftfLS,, 
[0 0 0 3] 

©ffifcttfBI&tlTV^; £©J:5fc#£a^/h3V*WDMW:, CWDM (Coarse 

wdm) £P?(£*i<g> 0 cwDMMli/^fAt'ii, ' te#3fe©fe#*--**;HR 

[0004] 

1 0 0 nmSf£JC«s*^=fe&5' 0 «*frKtf 1 0 0 nrnfl 

a>a&5*4#tt temmx. #*S<J*fc<&. rcri:^?., 
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[0 0 0 5] 
[0 0 0 6] 

„ "f rcD^lC^^fc^X^Ate, )>&JliIW4 0 0GHz« 

±12. 5 TH z^TT^^^^^^-V^M^M'fb^tl^^-^^^tU^I-^ 

[0 0 0 7] 
[0 0 0 8] 
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[0 0 0 9] 

ittm#aatCfe»SOHSk:jBHU.fe|g^tr-^*<0. 3 3d B / k mJ£ATT*& £ 
3fc7 7>f A&^T?%«fcV^ tlkRl. 3 9 #m#i£(B®jg#&igf&s|B 

icg^-r s z.t.-ftX' <d x% mmmmz&mtzz.HtfX'g. ^u#^^ 

[0010] 

: ' ^©^Kffi&ftte^X^AJCfc^T, ©jg^ir*;i/OtR^tt, ±f3f§#ft 
[0011] 

##3^c^ * n s te-s* * * ;i/ © e> ^ ±ib# 7 7 -y A'^sij^ ic w s mmm&ifi 

7 7 >f A«jSI» fc (7 S JR 3tift*#fS:#SS 2 J»«JSt±T? & Z> MMffim WcofI#^ 
[0 0 12] 
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& is , m# * -v % jv m m m*? v * z n z. & # e> <t y je v ^ «««« t? .© 3t*t 

i|isS: «Tlgtct-e(ctt^iS:©is&|H^^^ (LD) &*JM M^«#P^2 
0 0 0 - 9 8 4 3 3#<&3gKI|»33*3*iTV^'. U#L>fe#&, ft*OCWDM3t 

[0 0 13] 
[0014], 

±fBSHg*&WU )t MtM^ 4 0 0 G H z >U 1 2 . 5 T H z ^TT^S 
[0015] 

;WJI»^6 2. 4GHz (5 nm) J^±|tnfe^Mf«{C9V>itifilH 0 
Rfr5>1 2 4 8 GHz (lOnm) JBA±Htl* V^M?&$tlC^ V>ft*ItT- * 
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[0 0 16] 

MttSt-Nlfftt, 4 6 8 0 GHz (3 7 5 n.m) g±T'$S©^fil^. 

±IBfg#3 I 6fC^tH§#^#f--V^;KZ)3 I 6M?«^^ 6 2. 4 GHzg± 
HtlS— ^2 4 9 6 GHz (2 0 nm) &_tH*l& V%?fejf MtlC^ v^ilflpgfcf- 

[00 1 7 ] 

4 8 T H z (10 0nm>p;TO»J, JS®** * 

fctt, m^n/2, S&JCfcfrm^ (n + 4) /2«;5i^?:ifct„ 
[0 0 18] 

M&3ftMM&c&&£e>ig£3*is 0 mn-tmt. ±m ? v y vgm^m. <d mm 
mm&&&'tz>^ymm¥-?ikmL. m*%Kis*to&&m%* j **fr<Dyt 
2 ytmmmmm k & & * e> $ ti s . 

[0019] 
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[0 0 2 0] 

o l izmZnfcybfcm.Z/XTl* l CWDM^Ii/xfAt^ot, 

ft&fiSi lio, %y r >f Afcjfctt i 2 o &tm*Jfe«3!9 v:/*(MM' ( L R A 
) 1 3 0 S:sl>fc< 
[0 0 2 1] 

noit %nmmm& 4oogh z «±i2. sthzrto 

#*i i o^e»ffi*an*#sfl:«#3t<3!)a*WHi &v*)imm) iti onm 

lv^. ^3tf9#§i i otitis, #M^^*;i/S:ffi*"t 

l/— 9*ft«t (FP-LD) , &t>\ iFP-LDi:3t7r'f;^l/-T>f>fi:$: 

-5) £ ic «fc y ffi^j?S*©^fb ?:S577^;^b-f^ >^-+f* 
3fe^^jiM«rtBT*«>^o fS#ft<Z>^9S«LTW:, i*ie>©-3tjR.««ii[JRaEBia 

&tf&'P&m L X % * V * = 
[0 0 2 2] 

%-7T<i A^§j&l 2 Ott, ftitffSIl 1 0^e,m*3tlfc#«ffc^3tS:9 
■7>fi*13'0A|fllWTfiSt*. I0)^77^Wl2Olt 
3 /imMlC^MSSIt^g^^i/^^t- K3t77>f^ (SMF: Si 
ngle-Mode Optical Fiber) , jft* 1 . -3 /i m J: »J«»£ffllC*4HK«ft&* 
1^1. 5 5 ^mtC^^T/hSVNiECD^^mSrWt- *2Mf4HRS/:7 h^T^T 
-fA (NZDSF: Non-Zero Dispersion Shifted Optical Fiber) , $^1. 
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#20 0 3-0547 i 2 

* 

5 5 (i mtf$:lZfgftWlWi&$:m~f 2>ftWti/y h%V74* (DSF: Dispersion 
Shifted Optical Fiber) , n TMi&tfmW&Jlzmft^Jf? * T*& o T * =y v 

yTJrt<Do%\^nfr-mU±<n%7T^rt£ftmffim%7T^rt (DCF: Di 
spersion Compensating Optical Fiber) £ ^nWgfrir Z> Z. £. 7?$tJ$$ tlT %j <£ 

[0 0 2 3] 

ftng^&A^u ^©^aftflr^sr^^^^tt-r*. 5-?>mmmi 3 o& 
-fyu-*i3i, ^^7i33 ( ?*?>mmmyb7 r j a i 3 7 ot7r>f 

B&©-a55:Mt5) , %*zr5 13 4, V U-# 1 3 2 £tfix.So 

3 e>lC^ ^>i#ipg#§ 13 0li, %tff=y 1 3 3 JC^StlfcM^M 13 5, 
Tt*^ 1 3 4 tC^MS^Mft^P 1 3 6 fctft^S, 
[0 0 2 4] 

t£tm y 131, 13 2^n^titt, fs^TEA^^Mf^m*^ 

35,13 6 -eti-etui, )^77^a i 3 i\z&\^xm j %%* : y^yygw i -tz>t~ 
tbammytzmx^z, ^77i3 3it ©tiaras 1 3 sA^iiitM. 

)tb77^A 1 3 7^\jifi^fojicm7ji-§i:ii%fc, ^7^vi/-*r3i^f) 

Sf^LfeM-^^&tiT^^T'f A 1 3 7/\ffi7J-t£ 0 ft#^13 4&, fifrjgftSt 

gpi 3 Q-fr<iwm^frmm%?t%7T^ a 1 3 7^#ft&cm7j-r s^tjic, 
)t7 7^A 13 7^p 3 pj^tfcfi#^5:7tr'i' yu-n3 z^mxtz* 

[0 0 2 5] 
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U-if^aS (FP-LD) , I(0FP-LDi)t77^^7l/-fO^t» 
[0 0 2 6] 

^v^iumffi^^T^Ai 3 7«, 5-?ymmmmytJ}mm2tiz>z.iiiz& 
&&m&. mmybffiwimzm^ytmmm£v 1 3. 2thzsm$<, ®e« 

$Mff)tlfiJ:'J100nmg» o * &, -|$^^^7 7^AW 
^1. 3 9 /tm#SK:fcV^OHglCjg|gLfctR^lf-*#0. 40dB/km 

r©igj6^«ifcjaMs*is^7T.>rAi 3 7ti, issi. 39/tm 

#&lCfcV%XOHSCj£aBL£«^tf-*#0. 3 3d B/kmaTt»5©j5« 
itM6fl30®jg3fefcJ:, ^677>fAl 3 7 fcte^Tfe*-*-*©'*^ «*l£vV>if 
[0 0 2 7] 

ffi«i:A eff ^t5i:> z.<h%~yr<i K\zisvz>=r^y^mz.& vm*>nz>*y 

G on-off = ex P( L eff P pSR /A eff) 

G net = ex P( L eff P pSR/ A eff- a s L ) "' ( lb ) 

L eff =(1 -exp(- a p L))/o p ■ — (lc) 
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[0 0 2 8] 

bfeit^ctf-^ £{£M^£^£#^lllft-e&3 0 3 9 n mttiBUZ&tf Z> 

OH^lC^HSLfeM^t 0 -^ ^mno 0. 4 0 d B/kmA^ O. 3 3dB/k 
mgTtt'fiit^i £{CJ; »J, ft:7 7-f A(Z)||^L eff £ 2. 5 0km^^ 
3. O3km*T^<t5rh^T§^0t, jgfr£H£«#: 2 #J^r&J±^«> 0 
[0 0 2 9] 

5> V> if Ifrgffl ft !7T-f/\* 1 3 7«, ft^T-f Afci£J& 1 2 0 <DM:R#ifc 

tt, i> > - 7 7 AX li^iC ^> 7 h )t 7 7 ^ A'T'fe o t , f9 

#^:RMcrt(Z)M|l. 5 5 ^m(CfeVNTiE<Z)M^«C$:^f £ 0 * fc, -flS&C 

[0 0 3 0] 

. EI 2 (a) tC^3tl.fc^-V*';i/BBfi , T?H (r©07M£6M:R 
TV^CD^Wt LVN 0 02 (b) ic^$tife^^;bSB«^H 

m&^mr* sot rshs#*- * jimz^mm^- * * = r © * e> 

SfUft*^* h/i/&ffiM<0^cr££fc#T?£.5. 02 (c) ic^Sififc^* 
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t 

[0 0 3 1] 

r © ftteizt i/Xf A 1 T*&, ftMMr4ISI#4 0 0 GHzg±l 2. 5 TH z 

S*U 3t77>f/^»12 0&fi«U .fit, 3 OlCSf^-r 

*. 9V>ifH6#l 3 0T?«, ®j@3^«8lSl 3 5, 13 6 3^?>m*S*lfc®®3fc 

3 1 3 3 &lfiLt3l77>f Al 3 7iC^$tl5. 
(SHI 3 0lCSiaibfc#S^-f3fc«, mv^f 1 3 U«7"7 1 3 
3 &itiSLT3fe 7 T>f Al 3 7 ICMMf So f bt, 1^77^^1371:^ 

3 4&tf#7>f 13 2 SrjIifiLT, ^V>fftS#|l 3 0 ©MHCtfjTjS 

©m#^ * * ji^ti^n & wftjci* c w d Mytmm •* & z. t # s . 

[0 0 3 2] 

ZlCD|§HB^C^S^>gi||S>X7 L ^©|g2^«^^CoV^Tm0^•tS o 03 

„ ZL©03lC^$tlfe3'6^i/^7 t A2tt, CWDM)i6€Si/^fAT^oT, 
)tlf||l 1 0, Jt7 7>fAfiSBIl 2 0St>«»i77>M2 3 0 5: 

G^^fAl £it%t-rz>£, ^^ym%mi 3 otc#a.T^v>i«Ms#2 3.0 

[0 0 3 3] 
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, 1 3 4M)ir^ y i 3 2 $e>c 5'^>*«»2 

3 0}£, ytiJZf'? 1 3 4 {C^M^n^isfr®^^ 1 3 6 &tfS*.£„ 3tf>^V>it 

131, ^7"7l 3 3 3t0f»je««» 1 3 5&3ty»V^fefl|«iCffiS'r*. 
[0 0 3 4] 

2 {C£V>T> ^V>ffifiStl2 3 0 », JM^M 1 3 6 *v 

feMi2 0/\#jte*sfctoa>flt3i (ESS*®, ^r-f/^SSi 20^77 

fci£g&l 2 0, %J]-?<y 1 3 4&tf®jg#**l 3 6KlJ:y*/*Sftfc##£« 
v^igiplfi (DRA) If^oT, ^fill 10*>e,m*3tl 

9-T>iH*|»2 3 oiz&^xib^ymmzft&o 

[0 0 3 5] 

fcfc, ^tf>H2|HSfc^fflmi, Jt7r^fiMi 2 0tc%»jB3fe#tt*&3;|x 
5C9T% 3t7 7>f;n 3 7£in'^<*7 7^^Ml 2 0%, fill. 3 9 
/ct m#ieiCfeV>TOH«lCj@iaLfeS^tf-^^0. 3 3d B/k mJJtTT'feS 
UV\. 
[0 0 3 6] 

(« 3 nag^«[) 

, i(Z)®4tC^3tlfe^^S/X7 t A3tt, CWDMMi/^fAt^oT, 
10, y677^fA^iii^l 2 (KftSteSl 4 0, }fcy>f y u-* 1 

1 4 miiE# 2003-3043189 
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3 1, 13 2, %^^=y 1 3 3, 1 3 4, ®jg3ft»as 1 3 5, 1 3 6 Zffi 

%?7 4AB$mi 2o«, ytmm&i 1 o^sefstii 4 o£<z>isuc» 

ISSIlT^5 0 ^T-r V I/-* 1 3 1, ^^7 13 3&0f®j@^«asi 3 5tt 

, «7 7>r^aKi 2 o©^#«i i o«jciart&tiTv%«. #r-f 

VI/-* 1 3 2, 1 3 4 ^JM^M 1 3 6&, ft? T-fA^jij&l 

2 OGD^Mtfl 4 OflfllC&WfctlTV**, 
[0 0 3 7] 

1 3 3 &i!SSLfcffetCfty 7>f /ttejUH 1 2 O^JlR^folC^^tl^c 
, IftBftmsi 3 6^e>ffl*StifeJifjg.3tett, )t*^7 1 3 4 £j®jftbfctfclC3fc 
77>f/1^l 2 0"^3fi*i^K:«i&Stl-5. £3£«&JgJBlC#53fe 
£^>;*^A3te, v-yifdg^ilLT, )!677>f^IKl2 0, jfc^y^ 
1 3 3, 1 3 4, &f>\ ©S^aUl 3 5, 1 3 6 tC <fc tlfc^^SJtM 

[0 0 3 8] 

fcfc, r©H3HteffiT*«, 3t^T^A^gSl 2 0 *l« 

<7)T*, )t7 7>f^»12 0tt, 3 9 /xmfimzis^xoHmizmm 

L/fetS^tr-^^O. 3 3 d B/kmaTtfeS©^* L>v 
[0 0 3 9] 

Ifftil 111^1114, 3fe-£a*SH 1 2, fty r>f a^s&i 20, 

mm 14 2, #fl£M#g 143, ftftm 1 4 4 r 1 4 4 2 , 5^31$ 141^ 
1 4 1 4 , y^ 1 3 3, 1 3 4, &l>\ M&^^P 1 3 5, 1 3 6 £tf§X.£ 

o 



ffiSE# 2003-3043 189 



#2003-054712 



[0 0 4 0 ] 

m^ytmmi n^n l^^-etu*, ^\zmtzz>m&<Dm s %*&ii-*z> 

^V*)l<Dyh?t&WtZ a ffWl 1 lj-H l 4 &tfftli??Ml 1 2JC 

i'JMi^^^s. ^«t»i i 2^e>mij$ti<5#fi^#^«, ^ 
mmmmmtf* o o gh z j^±i 2. sthz^tt^u, f5#^-Y*;i/raPS# 

1 0 nmJ^_t-e&£tf)*W£ LV*. 
[0 0 4 1] 

)t77^A«l 2 Ote, ft^?&#§l 1 2^ft3«§l 4 2 htfWCHcfg£ 
*lTV^„ )tA^7l3 3MM^13 5{l ^^r>T A^iH5&l 2 OCD 

^#mi 1 2{iifcigit^tiTvx^ 0 ytij^^i 3 4Rz$mmytmBi 3 
)t 7 7 A^i3iss 1 2 0 1 4 2 «c t p, ti t s „ mmytM 

SP 1 3 SfribftftZn&MMybiZ. %i3~7=7 13 3 fciiiMLfcfHC^r-f Afc 
^S&l 2 0/\)lM^(BllC^$tl^o S&^H^S 1 3 6^^ffi7J$tlfe®^H 

ft*:/^ 1 3 4 fciiigufe^Hcft^T-f a^s&i 2 o^mjjfaizmmz 

[0 0 4 2] 

T. ^^T-f AteiSti&l 2 0, ft;*J^v 1 3 3, 1 3 4. &l>\ jMftiCgp 1 3 

^aasi i 2^e>m*stife#fi^^3ttt, ^77^/^120^11 
it-it 3%77>f^fia»i 2 ojc®jB3ie«««»an*(z>^, ^77^;^ 

12 0ft 3 9 ( am#aa^CfcV^TOHStCi|H|aLfc^|^tl o -^^0. 3 

[0 0 4 3] 

M«l 4 2tt, ft7 7 4rt&&Rl 2 0 &£*LT£fe#5ft«-&ft*:fc 



1 6 
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K3fe£1ft»l 4 4 2 A{i}*tS 0 Mii«ll4 3tUli, te^ilMWKtCfi 
V^T^(DM^fC^^1--g>^m««3 , 67T-f A^^ibTV^^ 0 3fc4H8» 1 4 4j 
14, 3fe#«#l 4 2^^^bfc^H^J|!c<Z)3 , 6^$:^#^-v^;bri:{C^ 
t^> 0 MIMl 4 4 2 !t 4 3^P)iIbfcf2Mi® 

ftj&#£f§#^*;i/^£ic#$&?- 5. tbt, f^l4 1 r 14 1 4 -etlf 
*U4, ft^Ml 4 4 r 1 4 4 2 &CJ: 

[0 0 4 4] 
[0 0 4 5] 

El 6 14, )t7?^ A€M tc £ w *'fi5S«5ca>«ftfe#tt i: 

g|lC^3tl7cJ:-5lC, JfcRl 4 0 0-1 5 0 0 nmilCf^flcfiTlt 
[0 0 4 6] 

"5, ^©l4Wltit iMH 3 5, 1 3 6^e>3t7 7-Y7N'fi 
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[0 0 4 7] 

#ifc#f|2|i8#j^±T'&^ 4 3 

JCj:yffl«S*iSo r<Z>££, *©te©ift*©te*^**/l/fc#b'ti±, Jg&3 
tB^cfc EiirtS fettle, #tt««&*r;hfcV*©##*bV*. fefc, »2Wflt=&S/. 

[0 0 4 8] 
[0 0 4 9] 

r^CtC, ||3||^^lC^S^^S/XT;A3©^MlCoVNT^t-^o 3 3 
T-«, 5fe7 7>fV^jz!5&l 2 0&, g$?:80kmi:U *U|S«P&S/>40l/ ; e- 
K3fe7 7>f/< (SMF) , »7h*77^^ (DSF) , &t>\ **^tfeS/ 
7h*77>fA (NZ-D S F) <D^1FnfrX*&2>o 3taHM» 1 1 0 ^fe-tfjAS 
n&^&itm^ytlZ. 5 l 0~1 6 l O nm©iBWO20 nmlSfPB 

_©6^-v*;i/i: bfe„. ^7 7^f^«l 2 0{Ci3W«^V>iii(6©N e t#IJ# 
G net^~ 1 7 d B ®'®3t«» 13 5, 13 6 6 ffiTJ S tlSSft 

^©SM^ 1 ?- SrKfe b fee ®j&^-v*;HRW:2X«3 £bfc 0 flfrfi*-* 
*^/»*«2©»^, #»jB?"V*;i/0ilkRttl 4 2 0 nmMl 4 9 0 nmtl 
fe. t^;»3©^, #Mf^^;i<©?M(il 4 2 0 nm, 146 

nmMl 4 9 0 nmtlfe„ 3feT>f V V- % 1 3 1 , 1 3 2 f tlf Aft 

18 miiE# 2003-3043189 



#2 0.0 3-0 5 4 7 1 2 

3c£ 0. 6 d B £ Ltc 0 
[0 0 5 0] 

tA&i 5 5 o Timiz&tf&fcmmiki*, iyyiffr^-FftyTjrf-Cteo. 1 
9 5dB/kmt&U, M^>7>)t77^/ttlj:0. 2 1 0 d B/kmt»»J 
, ^ti/7h)t77>fAt(i0. 2 0 0 d B/kmt^ot 
h^7 7^A'©iSl 3 8 0 nmlCfcltSeM^iiO. 3 2 d B/kmT'$o 
fc 0 ^V>ififiS^5:^-rFOM-r (=S R /A eff ) tt, ^ > JOWE - K3fc 7 
T^fAT'iiO. 3 7 /W/kmt^ »J, ■ dHfcS/ 7 hft 7 T-f AT' ttO. 8 7/W 
/kmtfeij, ^MS/7h)t7r>f^T*»0. 6 7/W/km7?ftot 
[0 0 5 1] 

So 0 7 11 31677^^CT1 2 0 £LXmmm&i/>!f)l*- R7 7>f;1 
fc/B^fc^©^*** h;i/T*^>So r 7 {cfe v\T, ^57G7 l oii5 

V>Jfiflgl,&V^£tf)N e t frj#, ^7G 7 2 0 2 <Z> £ £ 

©N e tf!|#, ^77G 7 3 0 lijg&je^-v *;i/|R^3 ©il^CDN e t f[J#£-£;ft 
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mt>\ 9 v ymm^mz^ *. n & ifiM^At- & z> % •? 7 a * ic & y «m $ *i 

[0 0 0 9] 

«WSOHSJCHSt8^t;-^*<0. 3 3d B/km^K'fe5^77^ /^Cfc 
[0 0 10] 

ifi?f!l» T* ^ V > * «-r 5 i £ W T*£ s . 

[0011] 

y7jAfcmmz&ttzfcmm&tfmimmM±T*&zm&&mft<Dm^ftz ; 5 

T* , Z © T? =b CD m # ft * tl -e tl & iff & K T* j£ "T * 3 h # T* £ 3 . . 

[0 0 12] 

[0013] 

m i hm^js) 

5fer, *#§0^(c^6^^i/x^-A(D^iii^M{covAT^0^-r^o mat 
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i^f^lit CWDM«jyXfAt*ot, M^l 10, %7T^ 

Atem&i 2 o&zTfM^mmgKD^^ymmmi 3 o &fit;t£ 0 

[0014] \ 
%mm^ ilOtt, 3fcM MR3I5I# 4 0 0GHz«±12. 5THzgTtfe 

rcD^Mtll 1 0 J; 

yry'v • s<u-mz>¥mfois-*?ytm cfp-ld) i®f 

w>$tmznx*)&w m^©^M»?asi^s$ti^<T : focf:^o cwd 
M i: t s r t ic i u fB#3fc$&R#4> * m& L x * «fc ft v n d 

[0015] 

3 o^iRiwriBJH^'*. z.<Dyb7yjA&m®i 2 o&, at*i 

. 3 /imf^iSCtMIS^ttS W^i/^^Jl/^ - K^77^f^ Wll 
. 3 i«mJ;yft?RS«tC*^IS:a*«:^OaE«l. 5 5 /* mlC^T/J^ VnJEcT) 

m&&nzm? y v%yrj a, 5 5 m# ^c^#«cm 

v^v ^mmizFThm^mn^tix^^m^^r^yy^^ mmm 
mmt^m , ^(D^(D^vm^nx^^iyy^)i^~ k«7t<a ^©wicm. 

77>fA^f>^5%©t'^ot ; &J:v\ )!67 7>f^Ml 2 0|j:, 3*1 

e> <o o *>mn-fr 1 nu±a> % <z> ^tfcfi^ft 7 7 >f a £ $ *it ft 5 % -e 

[0 0 16] 
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^^rymm^i 3 oi$, %y r-f /tteSHi&i 2 o jci: uei££*iTanib£# 
ifip|#|i 3 0^ #M^©^#^(7)^g^^j;t>*^S^(Z)m*^^Mti^--^ 

*lffl©3fe7 7^;U 3 7, JtA^l 3'4fi,j:^r>f Vlz-^t 1 3 2&«^, 
1 3 3 lC&jK3*lfc®jgftasC8P 1 3 5, £J:t>\ ^^713 4 

(cSiR^n^jaia^m 1 3 6 ^ia^. 

[0017] 

%T>{ Vl/-# 13 1, 13 2**l^*Wi, te^3feA;fc«#&fB#3feffi#SS^ 

3 5, 1 3 6^tl^tll±> 3fc7T^A 1 3 7 iC^VAT^^Sr^V^ifipg^^^ 
©a^lr^tS. ^7"7l3 3H ajS3t«fiPl 3 5 J;»;ffi*SnTaj| 
L fcgfje^ & 3t 7 T>f A 1 3 7^JlE#[nJ{Cffi7J-rS£h%lC, 3fcy-fVU-# 1 
3 1 J: U^3tltilbfci^5:ti)t77^^ 1 3 7/\ffl:fr"rS. %j3?=r 
134il M^a^^Pl 3 6 J: VftjliStlTmm L feiMft £ft 7 A 1 3 7 
^yjloJlcffi^S^^c. %yr^Al 3 7 J: »J fflifc StiT 913* U fete 
fcftT-f V U-* 1 3 2'\tfJ7J-r3„ 
[0 0 18] 

®j@3taR»l 3 5, 1 3 Mxil 777*'J • ^D-S©^** 

U-ifytm (FP-LD) , £©F P-LDt)t77^A^l/-f^ ysftZfflfr 

&t>i*Tmi}m&<D£feikzmzyTjrfyu-T>tyyu- : *?ytm. &i$mn 

>f if £ * t? © % # & T*& -5 . 
[0 0 19] 

6 HiiiE#2 0 0 3 - 3 0 0 1 5 6 5 
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•PfeSS^, iMtK(iif^SI!iJ: l J 1 3. 2THzSI/JnS<, Jft© 
WliffMSi'JlOOnmiii^, -jRiCSH^^T^f^tt 
'Ml. 3 9 ^mtf^C^TOHSfCSSM^-^O. 40dB/kmg 

m&ztf, *m&!&mx*m^*>nz>%77+rti 3 7*4, mi. 3 9/tm#i 
icfc^TOHasicpsiR$cif-*#o. 33d B/km&TT?&s©jWJre& 
5. r^^tf-^vjv^ci^icj: u, Ms 1 . 3 9 mW&n^^ymmm 

[0 0 2 0] 

G on-of f = ex P ( L ef f P P « r/ A ef f > ~ a > 

G net =ex P( L eff P pSR/ A eff- a s L ) < lb ) 

L eff _ex P( _ * p L))/a p — (lc) 

J&S^^StlS. L eff l4^7 7^^©H^$:^ 0 
[0 0 2 1 ] 

. Ml. 3 9 #mtfja(BM©iaht33fc&JS^S«^ OH«JC@£«3ct:°-* £ 
i^tSI £#3&5llftT*&So Ml. 3 9 ^m#aajC^WSOHStcHStl^ 
H°-^^MS©0. 40dB/kmA>5»0; 3 3 d B/ k mJ^T* T*W&-? £ Z 
£lZ&>>) y ft^T-f A<Z>H$hRL eff & 2. 50km^P)3. 0 3kmST'S< 

[0 0 2 2] 

^ymmm<D%y74 ai 3 714, ^77^^^! 2 o©m# 
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[0 0 2 3] 

H2tt, m^ft&&zfmmft*n?n<Dm-&<Dmmzmw-t2>mT*$>2> e mm 

OOnmgra'J, (I©St'(i6l^) U 

nm^tt&tlTVxS^^jaTffe-S. US (b) IC^£ tl-5?*«BBSX*li, # 

h;b£ffiM©t>cD£t-srh#T : £S 8 IbJEI (c) lc^$nstft^BB« 

T*&. &m&<Dm%%*&tim4ytm&mm<Dmti i i o o nmjgu:T?&*»^K: 

[0 0 2 4] 

rcD^^^X^A 1 7?te> 3teMtftStR9Rf^4 0 OGHzKl 1 2. 5 T H z 
1 2 OICJ: UfiaSStlT, 9 1 3 0 {CAi3"t *. 9 V >iV«B3g 1 3 0 
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T*&, mmytmmi 35, 13 6 zvmjjzftfemmyttfytij-?^ 1 33, 13 

3 *mT%7T4Xl 3 7tC$M&S*l<5. vV^ifipgfll 3 0lCA*Ofc#8N* 
3fc7>f V 1 3 1 &&T$%ilzf : ? 1 3 3 &lt^77>f;1 1 3 

7{CA*b, Z.O>%-774 K 1 3 7 ICfc^T^V^ilfillgStlSo fit, 

-rymmznfc&mnom^mz, 1 3 4 & io^y-r v u-* 1 3 2 

£MT, 9V>#*g#'l 3 0 J:ym*3tlS. 7V>J|(|»1 3 0 lCfctt£#If# 

[0 0 2 5] 

(fg2|HSg0ffiD 

#ClC ^:#§0^iC^S3 , 6^^X^^^ll2||Jg^ffiJC-DVNTmH^i--g>o 03 
j£S/*^A2l±, CWDM^I>>XfA-efeoT, 3^M^1 1 0, %7 7 ^ 

ts = 

[0 0 2 6] 

**iJgii:fe»*57y*jiaf2 3 OH, te^3feA#tt***>«-33feffl#«'v 
ffeJ^oTMKC 'y^ymmm^yr^ XI 3 7, %^Zfy 1 3 4J3 <fctffty>f 

%j3~fy 1 3 4 £&IA3ftfe£lrjB3ftKffi 136$: 
$tx.£ 0 r09T>i»*g*2 3 »l*Ji^«[ICfeW«9-7>i»*B»l 3 0 

frib, kTJV U-# 1 3 1, 1 3 3 £J:tm^7fc$13Pl 3 5 fclfcURfc 

[0 0 2 7] 

r©«^fA2t1t ^T>ififiS#|2 3 0W©I®»1 3 6 iUffi 

jjznfemmyhtfytij-J^A &it^7 7^A 1 3 7^#t^$tis^T*^<, 
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"?&t>*>. )^7r^;i«i2 0, %ii-f*y l 3 4 «fc ©jS3fe««B l 3 6 « 
, ^#3t«S!©9^>*«#S:«teltbTV^. Lf^oT, 1 1 0 «fc »J 

[0 0 2 8] 

, )1677>f;U 3 7^T'4<^77>f/^IKl 20%, ifcg 1 . 3 9 fi m# 
£(C&V^OHStC|g£|i3cti 0 -^0. 3 3d B/km^Ttfe^©AWit 

[0 0 2 9] 

(* 3 mmmm) 

A'^g&l 2 0. ^^fM#ll 4 0, 3tT-f V V-9 13 1, 13 2, %jlV° : y 1 
3 3, 1 3 4, £«fct>\ fifrfiftHftlSl 3 5, 1 3 6 ^f^„ ^77-f/W 

i2 0(t Mfl§i i o fc3feSte#i 4 o fc©iWK:»«S;riTv*s. ftr>fy 

U-*13 1, 1 3 3 fcJ:tf®j@3*fi»*J|Sl 3 . 5tt, ^^T-f^^^l' 

2 0<Bftj3MgS&l 1 OWiC^W^tlTVNSc ftT-f VI/-* 1 3 2, 

7*7 1.34 &&Xtmi&imto 13 614, )!77^;tMl 2 0©&g#»l 4 

[0 0 3 0] 

*^Jfg^ffiT?li, fiftje^Sfl* 1 3 5 J: U tB77$tlfei5iJiH^tt, ^7513 3 

«k y mAstifeffis^w:, ft#y^ 1 3 4 zmxytyrj/tfemmi 2 o^# 

l«EftC«j(&3tlS- -T^t)t>, 3t77^f«%12 0, 1*77 1 3 3, 1 3 4 
, I)IM1 3 5, 1 3 611 ^)e»S!©9^>««#S:««bT 

vV*. ifc^ot, jtaHMi i o j: y mjjztitc&m&tom^ftiz. %yr.^ 
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[0 0 3 1 ] 

xmrnmrnT'i*. ytyy^^m^i 2 otca^^^^ti^^-e, 

*77^A«12 0H 3 9 Am#£(C^V\TOHS(CS§i^t: 0 

-*#0. 3 3 d B/kmJ^TT-&£<A£WjI'£&£ 0 
[0 0 3 2] 

&:>X^A4te, CWDM«i'^fAt'feoT, ff #5fcMJ 1 11^11 
1 4 > )tM^112, I77^;1«12 0 > M«14 2, #tfcti{ft#§ 
14 3, ftftm® 1 4 4 p 14 4 2 , &ytm 141pl41 4 , ^77133 
, 1 3 4. fccfctf, MjlH^SlSl 3 5, 1 3 6 
[0 0 3 3] 

#^6»»1 HpH l 4 **l-ftltt, SV^||& 

So ^-a-Mi i2tt, ##y£ra$i lij-n i 4 -e*i-?ftj:'yffi#sftfcfli 

^^6l:Mbtffi7Jt§ 0 ^S#3taRapi 11^11 1 4 ^3J:Z>*^^M 1 1 2 1* 
3fc£«#&*J*UTV*S.. 1 1 2 J:»;ffl*Stl*#tft*©«^y6»i, ft 

M?«raP»^ 4 0 0 G H z JgJLt 1 2 . 5THz^TOU, «lfl3l5g# 1 0 n m 

[0 0 3 4] 

2 0H ^^-Ml 1 2h^«R»l 4 2i:©iaiC«C«3 
tlTV^. ^#7^ 1 3 3 J3*tf®S3fcWasl 3 5te, ft 7 7 1 2 0 
1 2flffJC«tt&*lTV*<5. ftfe, 1 3 4feJ:Ut®jg3fc««|J 

13 611 ft7 7>f ^fiwiftl 2 0©M«1 4 2«»C«We)tlTVxa. jgfrjg 
iftmm 135i »jm*Stlfc®S3fett, 1 3 3 &lT3t77^ A^gg 

i 2 0'\jG2riaiK:tt*&3*i*. £fc> ©jgft»8Pi 3 6 J: y fflASfifeas^tt 

, ft#y^ 1 3 4 &It)t7 7^;^lS&l 2 0/\^^lC^$tlS o 
[0 0 3 5] 
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•Tfcfc'fc, 3fe7 7-f AfiMl 20, ^^^7 1 3 3, 1 3 4, fc«fctf, M^a 
M1 3 5, 1 3 6S, ##£jRM<D^>#«#fe«J*UT^*. Lfctfo 

t, 3t^i i 2j:»jaiijsnrc#i«©mit ^7r-r 20 
K^vfemztizmiz^vymmzti. ft^wi 4 2fcsntirs 0 

M12 011 ifil. 3 9 a m#i£(C^TOH»lCH£M3ct:°--^;tf0. 3 

3 d B / k mJ^T X & Z> (D ftW^"? $> 6 

[0 0 3 6]. 

%frm. s m 14 211 1 2 0 !Cj:'J^StltSlIbfc#tS 

<Dm^% * At! u r (D^m^m^yt 1 t m 2 ««« ^ ic#$t l x 

, 1 1 ra©If )t & 14 4^^*1, Sfl2M;gUgcCS«^£#ffc 

4 Z^fttftZ. ^WMl 4 3.11 ft#Ml 4 2 JcUPJ^L^Sg 

2iM©f^^U*bT> :®lf)tffl«M«ibt)t«i 4 4 
2 ^m^t-^ 0 Miitll4 3i:lt > M^^^^tc^v^T^^m^A 

1 4 2 J: U il b fe^ 1 ^lc©fl^)t & A* I Tlfi#lC^it § 0 ■§;£, ft 
M^l 4 4 2 H ^M«#|l 4 3 J:UPJMLfe^2M*i|ic©«#^$:A*b 
TMH^c^Mf 3 = fit, ^ftgpi 41^14 l^ti-^tUl 

4 4 p 1 4 4 2 (Cj:U^M$tlfe#M*©ff-t3 ) £^A7JbT^^§ IJ 

[0 0 3 7] 

[0 0 3 8] 

at-fSTf&S. ^©EffC^^tl^i: e> tC, itSl 400 — 1500 nmgl©f 
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[0 0 3 9] 

-tfcfc^, *ISJfe^JB-ett, IMH 3 5, 1 3 6J:^7r^A'«l 
[0 0 4 0] 

mmt(Do%%77-( x&mtki 2 0K:.fewe*j«tR«^ffc^2w«jeii-±'c* 

5«fi«BBW(^)f f 3tOM^Mi«8S 1 4 3.tCJ:*J»«S*iS. r<&££, 
[0 0 4 1 ] 

^TfSS*. ^&;b%> f f 316 JtSf ^© ei ^ 316 7 7 >f ;tfi!8|OfeS«^A^ ^ 
[0 0 4 2] 

X'it, 3t77-^^Wl2 0 1t 5$^80kmi:U JOl/^- 

K3l7 7-f/t (SMF) , M^7h3t77^A (DSF) , fc<fctf, 

*/y b%7TjA (NZ-DSF) ©faftfrfcbfc. JtaiM*! 1 0j:»JffiAS 
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nZ>&W.-&<Dm j %%\*. 151O~1610n mCD^fflWOO 2 0 n mH 

t #-i 7 dBt&zzoiz. mmytm&i 35,13 6 iy^stisi^ 

©ilfeWV^-^lt iMMli2i£lj:3liLfc„ JsfriHM^ 
2 6D*§-£\ M^MUi 14 2 0 nmJ3J;lFl49 Onmillfe. Mfjg^M 
:Rffc#3<Dm-£\ MmW&MlZ 1 4 2 0 nm, 14 6 mnfeitFl 4 9 0 nmi: 
U£„ 3feT>f V V-9 1 3 1, 13 2ftifH0iAi*^O. 6 d Bilbfc. 
[0 0 4 3] 

5 5 0 nmi:j3W§fi»tt, i/y V JV^— K3^"7 7 AT'ii 0 . 1 
9 5 d B/kmT'&y, 7 h % 7 7 >f AT'tt 0 . 2 1 0 dB/kmt'fe'J 

, }mfrmts7 V%?T4 ^T'tiO. 2 0 0 dB/kmtfeot. i^^^V? 
b^7 7^A©ifi 1 3 8 0 nm^^T&fcitjl^cteO. 3 2 dB/kmt^o 
7c, ^V>^ipgc»^£^"r F OM-r (=S R /A eff ) > ^Ol/^E - Fft 

7 7^A*T'iiO. 3 '7/W/kmt'fetJ, #ifc:>:7 h^^T-Y A'tliO. 87/ 
W/kmt^(J, ^m^-WCiyy hytyr-f^VitO. 67/W/kmt'|)ofe„ 
[0 0 4 4] 

0 7 ~i§i 9 -e*i-?nt±, ii^M©ftfc^>;^z^cj3W£*y#x^ hihit^ 

■tm-V&Z, B7tt, )t 7 7 ^ ACT 1 2 0 i lt^*W!fe > T*;^- F)t 

yTj^ttm^fcm&mmxK? hji^-t. @8n ^77^;wi2 

0tlt^7>)t77YA^ffl^^©flJ#7,^^>;i/?:gt o 0 9 l±, 

^h;i/£^t\ ^n^^glicii, Ji|BftM*ifc#2£j;t>*3^*i^;ft© 

[0 0 4 5] 
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b ft tz. o O H H 3 P^IRM^ $ V n #m&%L U 7 h % 7 T << A £ ffi V > fc 
[0 0 4 6] 

#4 0 0GHz«± 1 2. 5 T H z gTtfe § M^Of ^ )t 7 7 >f 

m-Bkom^yt z&mit hx%7T4 jc & u &m-t sew dm^ * 
[01] 

mi^^ic^s^^i/^^A i (nm&mT:-&z>o 

[02] 
[03] 
[04] 
[05] 

f 4 Hlf ii:^ S >> ^ f A 4 1 S „ 

[06] 

[07] 

HSfeMcO^^^^^AlCfe^^flJ^^^^ h;i/£^i-07?&£ o 
[08] 
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[0 9] 
[010] 

&9£tewo>yb&a& *y * tt a ic & n z> mmyt^ v - & b-t bit* & & „ 
i~4-^^ii/^T-A> 1 1 o-^tmm^ 1 1 i-#^3t«, 1 1 2-% 

^»», 12 0-»7 7>f^m 13 0-77>»B»,'13-1, 13 2- 
)!7>fyU-^, 1 3 3, 1 3 4-^^7, 1 3 5, 1 3 6 -JM^M, 1 
3 7 -^-rymtisftftyTJ A, 1 4 1 -33fe8B,. 14 2- 

14 3-«f^ 1 4 4-}fe#«#, ,2 3 0-9V>Jg«». 
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mm] 

5THzgTT'fe§#i*©f^(t ft&fttll rOJ:»J|i}AS*i, ft? T 4 
2 OtCiU^^tlT, ^V>ffifiM#|l 3 OCAAtS, ^V>i|f^ 
HI 3 ®jg3fe»SPl 3 5, 1 3 6 i »Jtt}ij$tl^I|H«*^7 13 

3, 1 3 3 5:lT3t7 7'fAl 3 7tc£M&3*l5. 9*7>Jf«SSSl 3 OlZXJjL 
• ^#MSC0ff#^^> )t7>f V l/-^ 1 3 1 ^ m*7°7 1 3 3 &iT3t77 
>f/H 3 7lCAiJU I©31677^A1 3 1 \Z-£\,^T^~?>i%mZtlZ>o Z(D^ 

^ymmznt^w&om^ytiz, 1 3 4 sad^tm v u— 1 3 2 

£i£T> ^v>it*i#ii 3 0 £ vmijznz, 
vmnm] mi 
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